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INTESTINAL PARASITES AND MALARIA IN MUSI BANYU ASIN 
AND OGAN KOMERING ULU REGENCIES, ,SOUTH SUMATRA,* 
W. Patrick Carney1, .Soeroto Atmosoedjonol 
Hadi sajidiman2, Arbain Joesoef? 
A Pa& bulan Mei 1973 diadakan survey tinja &n darah di lima desa di Sumatra Selatan untak 
mengetahui aspek-aspek penyakit pamsit pada penduduk asli &n para transmigmn yang datang antma 
tahun 1935 dun 1955. Desa-desa Tanjung Kerang, Simpang Langkap dun Biuku di Kabupten Musi 
Banyu Asin yang terletak di sebelah barat laut kota Palembang mentpakan daerah hufan-1adan~-hum 
dun perkebunan hret  rakyat dikelilingi oleh rawa-rawa, yang di diami oleh penduduk asli. Desa-dew 
~ i d o m u l ~ o  dun Tanjung Raya di Kabupaten Ogan Komering Ul!, terfetak di sebetah ten-rd kota 
Palembang, adahh tempat tmnsmigrasi yang merupakan daerah pers'awahan.' 
Dan' 358 orang yahg diperiksa tinjanya yang terdiri dun 193 ,hki-laki &n 165 wanlta, dl 
.keiemukan 97 per cent terinfeksi oleh sedikitnya satu macam parasit, 87 per cent oleh 2 &am 
pmsit atau lebih dan 55 per cent oleh 3 macam parasd atau lebih. Telur-telur cacing yang di I 
temukun antara lain iahh: Wchuris trichiura. (83 per cent), Ascaris lumbricoides (78 per cent) dan 1 
cacing tambang (59 per cent). Enterobius vennicularis (1 per cent) dun Strongyloides stercoralis (0,3 
pe7 cent) jarang di jumpai. Entamoeba coli (29 per cent) merupakan parasit protozoa tang biasa di 
- temukan. Jumlah mta-rata protozoa yang a& dahm usus ialah: Entamoeba histo&tica (4 per cent), , 
Entamoeba harhnanni (1 per cent), Endo l im  nana (5 per cent), Iodamoeba butschlii (5 per cent), 1 
Ghrdia lamblia (3 per cent) dun Chilomastix mesnili (4 per cent). Dism'busi &ri parasit usus hampir 
sum di antara golongan laki-laki dun wanita; meskipun tanah memegang peranan yang sama dalurn 
pemindahan cacing-cacing, tetapi A. lumbricoides dun T. m'chiura lebih baanyak di jumpoi 
wrmita, sedangkan cacing tambang lebih banyak pada laki-laki. Prevalensi pamsit .usus marwut 
golongan' umur adahh sebagai berikut: A. lumbricoides lebih banyak pada golongmr mu&, T. 
trichiura merata pada semua golongan umur, tetapi yang terbanyak pada golongan umw antam 
.3O-39 tahun Infeksi cacing tambang terdapat tin=; antara 50 sampai 60 per cent, sampmpm umur 50 1 
tahun. Pada orpnporang yung berumur lebih dun 50 tahun, infeksi cacing tambang ini sangat 
menyolok meningkatnya sampai 92 per cent. Adanya perbedaan infdsi dari protaw usus mmurut 
golongan umur tidak dapat di buktikun. Perherilcman 472 sediaan damh yang b e m l  dari 5 desa 
tersebut diatas menemukan Plasmodium vivax &n h m o d i u m  falciparum padta 8 omng. Lima di 
antaranya adahh anakianak yang berumur di bqwah 10 tahun. Infeksi pada golqngan l&i-hki daa 
wnita tampak s m  mta 
' This study is one of three which have been 
cgndu$tedjgge_ptly in Sumatra to document the 
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distribution of human pamites through7&t this 
economically important, yet underdeveloped and 
sparsely populated island. Prevalence .of malaria 
and intestinal parasites in West and North Su- + 
matra were, or will be,-  reported sepaiately 
(Carney et al., 1974 and Cross et al., unpubhs&d '- 
data). This pape+ reports on intestinal parasites 
and malaria in t@ee villages in Musi Banyu 
Asin (MUBA) Regency and two villages in the 
Ogan Komering Mu (oKCI) Regency, South ' 
Sumatra, surveyed during May '1 973. Filariasis 
data will be reported elsewheri. 
\V. P A T R I C K  C A R N E Y  ICT Al, 
DESCRIPTION O F  AREA. OKU Rcgcncy (Fig. ). Palembang, the capital of 
Villages surveyed were Tanjung Kcrang, South Sumatra Province, is located between the 
Simpang Langkap, and Biuku in the Banyu Asin study areas in each regency. The survey region is 
District. MUBA ,Regency. and Sidomulyo and situated in south-west Sumatra adjacent t o  the 
Tanjung Raya, situated in the Bclituny District, island of Bangka (coordinates: 103" 105" E 
Fig. The Palembang area of South Sumatra. 
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longitude and 2'45' - 3'30's latitude). 
Tanjung Kerang, Simpang Langkap and 
Biuku are small villages of indigenous inhabitants 
on alluvial plains along tributaries of the Musi 
river. Most inhabitants practice tidal rice culti- 
' 
vation in fields located one day away fro111 
their homes by boat. Dry rice farming was 
practiced formerly, but was abandoned after 
learning tidal rice cultivation niethods from 
Buginese farmers. Fishing and cultivation of 
privately owned rubber trees supplement daily 
incomes. 
Sidomulyo and Tanjung Raya are small 
transmigration villages. First transmigrants arrived 
from Java in 1935 and the most recent ones in 
1955. Farmers in this area live on  tributaries of 
the Ogan and Kornering rivers and practice wet 
rice cultivation using methods practiced in Cen- 
tral Java. 
MATERIALS AND METHODS 
Blood specimens were obtained fro111 finger- 
tips between the hours of 20:OO and 22:OO. 
Thick and thin smears were made onto micros- 
cope slides and air-dried for 24 hours. Thin 
smears were fixed in methanol in the field and 
both thin and thick preparations were stained 
in 3-4 per cent Giemsa (pH 6.8-7.0) for 1 hour. 
Thick preparations were dehaemoglobinized 
while staining. At the time of blood collections. 
Table 1. Prevalence of intestinal parasites from five 
South Sumatra. 
subjects were given cartons and instructed t o  
return the next day along with a fecal specimen. 
One or two grams of feces were obtained, placed 
into screwcapped bottles containing 15 mil of 10 
per cent fo r~ i~a l in ,  and nuxed throuhly. Spe- 
cimens were subsequently examined by  direct 
and formalinetl~er concentration methods. Mic- 
roscopic examinations of blood smears and stools 
were made a t  the NAMRU-2 laboratory in 
Jakarta. 
RESULTS 
A total of 358  stool specimens from five 
villages in MUBA and OKU Regencies, South 
Sumatra were examined. Table 1 lists prevalences 
of intestinal parasites from the five villages 
surveyed. Of 358 people examined, ranging in 
age from 1 to 8 0  years, more than 9 7  per cent 
were found t o  be infected with at  least one 
intestinal parasite, 8 7  per cent with two or more 
and over 55 per cent with three or more pa- 
rasites. 
Most common helniinths were Trichuris tnchiura 
(83 per cent), Ascaris lunzbricoides (78 per cent) 
and hook worn^ (59 per cent). Enterobizts vermi- 
cularis and Strongyloides stercoralis were infie- 
quently detected in the stools examined, 1 per 
cent and 0.3 per cent respectively. No trematode 
or tapeworm eggs were noted. 
villages in Muba and Oku regencies, 
Parasite species Tanjung Raya Sidomulyo Tanjung Kerang Simpang ~ i u k u *  Total 
Lanqkao 
Entamoeba histolytica 
Entamoeba hartmanni 
Entamoeba coli 
Endolimax nana 
lodamoeba bbtschlii 
Giardia lamblia 
Chilomastix rnesnili 
Ascaris lumbricoides 
Trichuris trichiura 
Hookworm 
Enterobius verrnicularis 
Strong yloides stercoralis 
Total number examined 48 72 45 54 139 358 
' The percentages expressed to the nearest whole number 
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Entamoeba coli (29 per cent) was the most 
-on protozoan parasites. Prevalence rates 
;bf dther intestinal protozoans were: Entamoeba 
hLptolytica (4 per cent), Entamoeba hartmanni 
(1 per cent), Edolimax mana (5 per cent), 
rnAawoeba biitschlii (5 per cent), Giardia lamblia 
r cent) and Chilomastix mesnili (4 per cent). 
ost parasites were similarly distributed 
-..--lg the 193 males and 165 females examined 
(Table 2), although soil transmitted helimnths, 
:A. lumbricoides and T. trichiura, were more 
hmmon  in females and hookworm was more 
~ 4 u e n t l y  found in males. 
a<. 
:.Prevalence rates of mtestinal parasites in 
$#relation to age' are listed in Table 3. Ascaris 
hcmbricdides was prevalent in all age groups, but 
more common in younger groups. Trcihuris 
tichiura was *common in all age groups, but 
most f'roquently fourtg in the 30-39 years age 
isOUp, Hookworm infection rates were high, in 
the 50-60 per cent range, until 50 years of age. In 
older subjects, the hookworm rate increased 
*arply to 92 per cent. There was no evident 
relationship between intestinal protozoan infecti- 
ons and age. 
Table 2. Prevalence of intestinal parasites by  sex 
from five villages in Muba and Oku regencies, 
South Sumatra. 
- - - - -  - 
Parasite Males Females 
Entamoeba histolytica 6" 2 
Entamoeba hartmanni 2 1 
Entamoeba coli 29 28 
Endolimax nana 
lodamoeba bhschlii 
Giardia lamblia 
Chilomastix mesnili 
Ascaris lumbricoides 
Trichuris trichiura 
Hookworm 
Enterobius vermicularis 
Strong yloides stercoralis 
Total number examined 193 165 
The percentages expressed to the nearest whole 
number. 
A total of 472 blood smears were exaxpined 
rrom the five villages surveyed in South Sumatra. 
Parasitemias, due to Plasmodium vivax or P. 
falciparum, were detected in eight individuals 
(Table 4) 
Table 3. Prevalence of intestinal parasites by  age from five villages in Muba and Oku regencies, 
. South Sumatra. 
A g e  i n  Y e a r s  
Parasite species 
0-9 10-19 20-29 ,' 30-39 40-49 50-more 
h .  
Entamoeba histolytica 
Entamoeba hartmanni 
Entamoeba coli 
Endolimax nana 1 lodamoeba bhch l i i  
Giardia lamblia 1 C h i l o ~ i x  mesnili 
Ascaris lumbricoides 
Trichuris tkichiura 
Woo kworm 
Emmbius vermicularis 1 SwoCyIoides stercohlis 
I T&I n w P r  examined 113 99 . 34 56 31 28 
lressed to the -nearest whole number. 
Table 4. Malaria cases in five villages of Muba and Oku regencies, South Sumatra. 
b 
VILLAGE # EXAM1 N ED Plasmodium vivax Plasmodium falciprum TOTAL 
Tanjung Rays 57 0 0 0" 
Sidomulyo 87 0 0 0 
Tanjung Kerang 86 2 0 2 
Simpang Langkap 101 0 1 1 
Biuku 144 3 2 5 
T O T A L  
Five of the eight were children less than 10 years most common helminth found (Clarke et a l ,  
of age. Infections were equally distributed among , 1973a). 
males and females. Strongyloides stercornas WRS found d y y , i n  
DISCUSSION one person from Simpang Langkap. This ne- 
Because of the vast alluvial plains in the , 
Palembang region, this area has been designated 
to receive transmigrant farmers from overpopu- 
lated areas of Central and East Java during the 
next few years. Currently, one of the first large 
(20,000 hectares) and mechanically operated 
rice estates is being opened there. ,Oil resources 
of this area, likewise, are being explored ana 
exploited, making this area an economically vital 
segment of the country. The present study was 
therefore undertaken to  establish prevalence 
rates of common intestinal and blood parasites in 
the indigenous population as well as in Javanese 
transmigrants who had settled in this area 20 to 
40 years ago. High rates were expected since 
living standards are low and sanitation is poor 
among both groups. Findings are in general 
agreement with observations elsewhere in Su- 
matra (Carney et al., 1974 and Cross et al., 
unpublished data). Most intestinal'paraqjtes were 
common in all age groups and equally prevalent 
in both sexes, indicating early exposure and 
frequent re-exposures throughout life. 
In South Sumatra T. trichiura, A. lumbri- 
coides and hookworm, in that 'order, were the 
most common helminths found. In west Su- 
matra, the prevalence of T. Mchiura was relatively 
low in comparison to A. lumbricoides and hook- 
worm (Carney et al., 1974). Our results agree 
with recent surveys in West and Central Java 
(Cross et al., 1970; Clarke et al., 1973b), where 
infection rates of T. trichiura were higher than 
hookworm; in Yogyakarta T. trichiura was t f ~ e  
inatode was not found in 364 stool specimens 
from the Pasaman Regency of West Sumatra 
(Carney et  al., 1974). The low prevalence of E 
vermicularis reportEd here ( 1  per cent), likewise, 
agreed with results obtained in West Sumatra 
where only 2 per cent of specimens examined 
had E. vermicularis eggs. These results were 
consistent with recent stool surveys throughout 
Indonesia utilizing the direct i d  formalinether 
concentratibn methods of stool examinations 
which are not recommended procedures for 
detection of E. vermicularis or S. stercoralis. 
Species of hookworm reported in this sur- 
vey are not known. Neator  amenenanus, 
Ancylostoma duodenale, A. ceylonicum and A. 
caninum have been reportea from human 
autopsies in Jakarta (Lie and Tan, 1959). 
The age distribution or A. IurnbrimLtft 
, with more infections in younger groups, wlw 
similar to results obtained in tbe Pasaman Regeg 
cy, West Sumatra (Carney et al., 1974). 
Hookworm infections, in general, increase&.sdth 
.age and were more common M males as was @a 
case in the Pasaman region. 
The high prevalence rate of E. coli, likewise, 
was consistent with results 6btaineB In West 
Sumatra. However, the low prevalence of E. 
histolytica (4 per cent) contrasted with results 
obtained in the Pasaman area (24 per cent) 
(Carney et al., 1974). Infection rates of other* 
intestinal protozoan agreed with recent iurmy~+$ 
elsewhere in Indonesia (Croa e t  al., 1970; 
et al., 1973a and 1P73b). 
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e low rate of malaria parasitemias le- 
ported in the MUBA and OKU regencies of 
south Sumatra was in agreement with recent 
surveys elsewhere on cultivated coastal rice farm- 
ing areas of Java (Clarke et  al., 1973a and 
1973b), where a sparsity of human malaria was 
noted, and contrasted with high prevalence re- 
ported from the Margolenibo area of South 
Sulawesi (Cross et al., 1972). 
SUMMARY 
A survey for blood and intestinal parasites 
was carried out in Musi Banyu Asin and Ogan 
Komering Ulu Regencies, South Sumatra, Indo- 
nesia. A total of 358 stool specimens were 
obtained from 193 males and 165 females 
ranging in age from 1 to 80  years. Over 97 per 
cent of the sampled populations were found 
infected with at  least one intestinal parasite. 
Triclzuris trichiura, Ascaris l~imbiicoides, hook- 
worm and Er~tamoeba ccili, in that order, were 
the most common parasites encountered. Other 
intestinal parasites noted infrequently were: Ell- 
rerobirls vcrmicularis, Strortgyloides stercoralis. 
I<iztamoeba histolytica, E. hartmarzni, Er~dolimax 
nana, Iodamoeba bGtsclzlii, Giartli lamblia and 
Clzilomastix nte.srziIi. 
Parasitemias due to  Plasmodizrrrz vivax or P 
.falcipantnz occurred in 2 per cent of the popula- 
tion sampled. 
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